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CHASSIS HAVING A BYPASS CHANNEL FOR
AIR FLOW

TECHNICAL FIELD

The present disclosure relates generally to computer sys-
tems and information handling systems, and, more particu-

larly, to a chassis having a bypass channel for air flow.

BACKGROUND

As the value and use of information continues to 1increase,
individuals and businesses seek additional ways to process
and store information. One option available to these users 1s
an information handling system. An information handling
system generally processes, compiles, stores, and/or commu-
nicates information or data for business, personal, or other
purposes thereby allowing users to take advantage of the
value of the information. Because technology and informa-
tion handling needs and requirements vary between different
users or applications, information handling systems may vary
with respect to the type of information handled; the methods
for handling the information; the methods for processing,
storing or communicating the imformation; the amount of
information processed, stored, or communicated; and the
speed and etficiency with which the information 1s processed,
stored, or communicated. The variations 1n information han-
dling systems allow for information handling systems to be
general or configured for a specific user or specific use such as
financial transaction processing, airline reservations, enter-
prise data storage, or global communications. In addition,
information handling systems may include or comprise a
variety ol hardware and software components that may be
configured to process, store, and communicate mnformation
and may 1nclude one or more computer systems, data storage
systems, and networking systems.

The physical frame of an information handling system 1s
known as the chassis. A computer system generates heat
within the interior of the chassis of the computer system.
Once source of heat within a computer system 1s the processor
or processor of the computer system. Excessive heat may
result 1n degradation in the performance of a computer sys-
tem. In addition, 1 multiple computer systems are included in
a data center, excessive heat may result 1n high cooling costs
tor the data center. A chassis may include a fan for directing
air through the interior of the chassis.

Blade servers typically include a chassis that 1s character-
ized as being long, wide, and flat. In this configuration, the
processor modules may be located at the front of the computer
system and the I/O modules of the computer system may be
located at the rear of the computer system. If a fan 1s included
in the rear of the computer system, the fan will draw air into
the chassis at the front of the chassis. As a result, unheated air
will pass across and cool the processor modules of the chas-

s1S. Once the air reaches the I/O modules, however, the air 1s
heated.

SUMMARY

In accordance with the present disclosure, a chassis having
a bypass channel for air tlow 1s disclosed. The chassis include
a bypass channel that 1s proximate one side of the chassis. The
bypass channel may be formed by the side of the chassis and
a module of the computing system, such as the processor
module of the computing system. A second module exists in
the rear of the chassis. A physical barrier may be used to direct
air from the bypass channel to the second module, which may
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be an I/O module. A plenum 1s placed on the opposite side of
I/O module from the air flow. The presence of the plenum
creates a negative pressure on the opposite side of the second
module, causing air to cross the second module into the
plenum. A fan 1n the rear of the chassis causes air to leave the
plenum and exit the chassis.

The chassis design disclosed herein 1s technically advan-
tageous because 1t provides a design in which unheated air 1s
allowed to reach a module 1n the rear or back portion of the
chassis. The unheated air travels through the bypass channel
and reaches the rear module and reaches the rear module
betore 1t 1s heated by the processor module near the front of
the chassis. The chassis design disclosed herein 1s also advan-
tageous 1n that 1t provides for the uniform air flow across the
module 1n the rear of the channel. The placement of barriers
within the interior of the chassis directs unheated air to one
side of the module 1n the rear of the chassis. The placement of
a plenum causing a negative pressure on the opposite side
causes air to tlow 1n a generally uniform manner across the
second module, there by providing a uniform flow of
unheated air across the volume of the second module. Other
technical advantages will be apparent to those of ordinary
skill 1n the art 1n view of the following specification, claims,
and drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

A more complete understanding of the present embodi-
ments and advantages thereof may be acquired by referring to
the following description taken in conjunction with the
accompanying drawings, in which like reference numbers
indicate like features, and wherein:

FIG. 1 1s a top view of a chassis; and

FIG. 2 1s a diagram depicting the air flows within the
interior of the chassis of FIG. 1.

DETAILED DESCRIPTION

For purposes of this disclosure, an information handling
system may include any instrumentality or aggregate of
instrumentalities operable to compute, classily, process,
transmit, recerve, retrieve, originate, switch, store, display,
mamnifest, detect, record, reproduce, handle, or utilize any
form of information, intelligence, or data for business, scien-
tific, control, or other purposes. For example, an information
handling system may be a personal computer, a network
storage device, or any other suitable device and may vary 1n
s1ze, shape, performance, functionality, and price. The infor-
mation handling system may include random access memory
(RAM), one or more processing resources such as a central
processing unit (CPU) or hardware or soitware control logic,
ROM, and/or other types of nonvolatile memory. Additional
components of the information handling system may include
one or more disk drives, one or more network ports for com-
munication with external devices as well as various input and
output (I/O) devices, such as akeyboard, amouse, and a video
display. The information handling system may also include
one or more buses operable to transmit communications
between the various hardware components.

Shown 1n FIG. 1 1s a top view of a chassis 10. A chassis 10
has a front side or front face 12, two lengthwise sides 14, and
a rear side or rear face 16. Withun the chassis 1s a processor
module 20, which houses the processors of the computer
system. Adjacent processor module 20 1s a transverse parti-
tion 22, which 1s generally parallel to the front side 12 and rear
side 16 of the chassis. Transverse partition 1s placed between
processor module 20 and rear side 16 of the chassis. In the
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chassis of FIG. 1, the direction that 1s defined as the direction
between the front side 12 and the rear side 16 1s known as
lengthwise direction. The direction that i1s defined as the
direction between the two sides 14 1s known as the transverse
direction. Also 1ncluded 1n chassis 10 1s a side partition 24,
which, like transverse partition 22, 1s generally parallel to the
front side 12 and rear side 24. Side partition 24 1s between
transverse partition 22 and rear side 16 of the chassis. A seal
26 15 1n place between transverse partition 22 and side parti-
tion 24. Seal 26 prevents air from tlowing 1n the transverse
direction between transverse partition 22 and side partition
24. A bypass air channel 28 1s formed 1n the space between
processor module 20 and one side 14. As a result of the
positioning of processor module 20, transverse partition 22,
side partition 24, and seal 26, air flows lengthwise between
processor module 20 and one side of the chassis. As indicated
by the arrows 1n FIG. 1, the air flows between side partition 24
and the side of the chassis.

Chassis 10 includes an I/O module 30. I/O module 30
includes a number of vents 1n the sides 32 of the I/O module
30 that permuit air to flow 1n a transverse direction across and
through the module 30. I/O module 30 also includes a front 34
and a rear 36, which are solid and prevent the flow of air
therethrough. A seal 38 may be placed between a side 32 of
the I/O module and the side partition to prevent air from
flowing between the side 32 of the I/O module and the side
partition and reaching the air in front of the front 34 of the I/O
module. As shown by the arrows 1n FIG. 1, air flows from
bypass channel 28 1nto the interior of I/O module 30.

As shown by the arrows 1n FIG. 1, air exits I/O module 30
and 1mto a channel 40 formed by the sides of a lengthwise
plenum channel 41. Plenum channel 41 1s formed by a pair of
walls, a vented wall 42 and a solid wall 43. Walls 42 and 43 are

generally parallel to the adjacent side 32 of the I/O module.
Also 1mncluded 1n chassis 10 1s fan 44. Fan 44 1s orniented to
blow air out the rear of chassis 10. The activation of fan 44,
combined with the placement of walls 42 and 43 parallel to
and near I/O module 30 creates a negative pressure plenum 1n
the space between plenum walls 42 and 43. The negative
pressure plenum draws air across the I/O module 30 and into
the plenum channel 41 between plenum walls 42 and 43. The
air that 1s drawn across I/O module 30 1s unheated, as this air
passes through bypass channel 28 and does not pass over or
through processor module 20. In addition, the orientation of
plenum walls 42 and 43 1n a configuration that 1s generally
perpendicular or normal to the direction of air flow through
I/0O module 30 results 1n an unheated air tlow that 1s generally
uniform across the volume of I/O module 30. After entering,
the negative pressure plenum, the heated air exits the negative
air pressure plenum 1n the direction of the arrows shown 1n
FIG. 1 and exits the chassis through fan 44.

Shown in FIG. 2 15 a diagram depicting the air flows within
the 1nterior of the chassis. The numerous arrows in FIG. 2
depict the direction of air tlow. As indicated in FIG. 2, the
activation of the fan causes air to be drawn through the bypass
channel and across the I/O module. The plenum on the oppo-
site side ol the I/O module causes a negative pressure area that
draws air across the I/O module. The fan draws heated air out
of the plenum and expels the heated air from the interior of the
chassis.

The chassis design shown herein 1s advantageous in that 1t
provides a bypass for the delivery of unheated air to the I/O
module of a computer system. In this manner, the I/O module
can be efficiently cooled through the delivery of unheated air.
In addition, the provision of a negative pressure channel that
draws air across the I/O module results 1n the even and gen-
erally uniform distribution of air across the entire volume of
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the I/O module. The chassis design disclosed herein also
includes a number of seals to insure that the unheated air of
the bypass channel is directed through the I/O module before
being allowed to exit the chassis through the fan of the chas-
S18S.

The chassis design disclosed herein 1s not limited 1n 1ts
application to blade chassis having a height of 2 U or less.
Instead, the chassis design disclosed herein may be used with
any chassis that includes a rear component that needs to be air
cooled with air that 1s drawn through the entire length of the
chassis. Although the present disclosure has been described in
detail, 1t should be understood that various changes, substi-
tutions, and alterations can be made hereto without departing
from the spirit and the scope of the invention as defined by the
appended claims.

What 1s claimed 1s:
1. A chassis for a computing system, comprising:
a front face;

a rear face;

a first side and a second side, wherein each of the first side
and the second side are coupled to the front face and the
rear face;

a first module proximate the front face, wherein the dis-
tance between the first module and the first side forms a
bypass channel;

a second module proximate the rear of the channel,
wherein the second module (1) 1s permeable so as to
permit the transfer of air from a direction of one of the

first side and second side therethrough and (11) prevents
the transfer of air from a direction of one of the front face
and the rear face therethrough;

a plenum channel proximate the second module, wherein
the plenum channel 1s formed of at least a first wall and
a second wall, and wherein the first wall 1s permeable so
as to permit the transfer of air therethrough and the
second wall 1s solid so as to prevent the transfer of air
therethrough, and wherein the first wall and the second
wall are aligned substantially parallel to one another;
and

a fan positioned downstream of the plenum channel,
wherein when the fan 1s activated, unheated air 1s drawn
through the bypass channel and across the second mod-
ule and wherein the activation of the fan causes negative
pressure to exist 1n the plenum channel, causing air to
flow across the second module and into the plenum
channel.

2. The chassis of claim 1, wherein the activation of the fans

expels heated air from the second module from the interior of
the chassis.

3. The chassis of claim 1, wherein the first module is a
processor module.

4. The chassis of claim 1, wherein the second module 1s an
I/O module.

5. The chassis of claim 1, wherein the chassis includes a
barrier positioned between the first module and the second
module to prevent air from exiting the chassis without passing
through the second module.

6. The chassis of claim 1, wherein the activation of the fan
causes heated air to be received at the plenum channel.

7. The chassis of claim 6, wherein the first module is a
processor module.

8. The chassis of claim 6, wherein the second module 1s an
I/O module.

9. The chassis of claim 1, wherein the first wall and the
second wall are coupled by a third wall.
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10. A method for ventilating the interior of a chassis, com-

prising;:

providing a chassis, wherein the chassis comprises,
a front face;
a rear face;

a first side and a second side, wherein each of the first side
and the second side are coupled to the front face and the
rear face;

a first module proximate the front face, wherein the dis-
tance between the first module and the first side forms a
bypass channel; and

a second module proximate the rear of the channel,
wherein the second module (1) 1s permeable so as to
permit the transfer of air from a direction of one of the
first side and the second side therethrough and (1) pre-
vents the transfer of air from a direction of one of the
front and the rear face therethrough;

a plenum channel proximate the second module,
wherein the plenum channel 1s formed of at least a first
wall and a second wall, and wherein the first wall 1s
permeable so as to permit the transier of air there-

through and the second wall 1s solid so as to prevent

the transter of air therethrough, and wherein the first
wall and the second wall are aligned substantially
parallel to one another; and

activating a fan positioned downstream of the plenum
channel, wherein the activation of a fan causes unheated
air to be drawn through the bypass channel and across
the second module and wherein the activation of the fan
causes negative pressure to exist in the plenum channel,
causing air to flow across the second module and 1nto the
plenum channel.

11. The method for ventilating the interior of a chassis of

claim 10, wherein the step of activating a fan causes heated air
from the second module to be expelled from the interior of the
chassis.

12. The method for ventilating the interior of a chassis of

claim 10, wherein the first module 1s a processor module.

13. The method for ventilating the interior of a chassis of

claim 10, wherein the second module 1s an I/O module.

14. The method for ventilating the interior of a chassis of

claim 10, wherein the first wall and the second wall are
coupled by a third wall.

6

15. The method for ventilating the interior of a chassis of

claim 10, wherein the chassis includes a barrier positioned
between the first module and the second module to prevent air
from exiting the chassis without passing through the second

5 module.
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16. A chassis for a computing system, comprising;:

a front face;

a rear face;

a first side and a second side, wherein each of the first side
and the second side are coupled the front face and the
rear face;

a processor module proximate the front face, wherein the
distance between the processor module and the first side
forms a bypass channel;

an I/O module proximate the rear of the channel, wherein
the I/O module (1) 1s permeable so as to permit the
transfer of air from a direction of one of the first and
second sides therethrough and (11) prevents the transfer
of air from a direction of one of the front and the rear face
therethrough;

a plenum channel proximate the I/O module, wherein the
plenum channel 1s formed of at least a first wall and a
second wall, and wherein the first wall 1s permeable so as
to permit the transier of air therethrough and the second
wall 1s solid so as to prevent the transier of air there-
through, and wherein the first wall and the second wall
are substantially aligned parallel to one another; and

a fan positioned downstream of the plenum channel,
wherein when the fan 1s activated, unheated air 1s drawn
through the bypass channel and across the I/O module
and wherein the activation of the fan causes negative
pressure to exist 1n the plenum channel, causing air to
flow across the I/O module and 1nto the plenum channel.

17. The chassis for a computing system of claim 16,

wherein the activation of the fan causes heated air to be
received at the plenum channel.

18. The chassis for a computing system of claim 16,

wherein the first wall and the second wall are coupled by a
third wall.

19. The chassis for a computing system of claim 16,

wherein the chassis includes a barrier positioned between the
processor module and the I/O module to prevent air from
exiting the chassis without passing through the I/O module.
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